WO 2004/002975 



37 



PCT/US2003/020094 



Claims 



1 . A process for the preparation of compounds of formula (I) 




H 

(I) 



diastereoisomers, enantiomers, and mixtures thereof, 
wherein R 1 is hydrogen, comprising: 
a) treating a compound of formula (XII) 




(XII) 



wherein: 



R 6 is halogen, -OR 7 , or ~NR 8 R 9 ; 

R 7 is hydrogen, C|. 6 alkyl, C 3 .8cycloalkyl, C^aiyl, or C^arylCi-ealkyl; 

R 8 and R 9 are independently selected from hydrogen, Ci^alkyl, C 3 -8cycloalkyl, C^aiyl, and 

Ce-uarylCi^alkyl; 

with a first reducing agent to form an alcohol of formula (III) 



b) treating the alcohol with bromine, iodine, iodine monochloride, an N-fluoro bis 
sulfonamide or a compound of formula (XIII) 



OH 




(III) 
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wherein: 

R 10 is chlorine, bromine, or iodine; and 

R n and R 12 are independently selected from Ci^alkyl, C 3 -8cycloalkyl, C^aiyl, and C<>- 
i 4 arylC w alkyl, or R 11 and R 12 together with the atoms to which they are attached form a 5-8 
membered ring; 

to form a compound of formula (II) 




H 

(H) 

wherein R 3 is halogen, and R 4 is hydrogen; and 

c) treating a compound of formula (II) with a second reducing agent to afford a compound of 
formula (I), wherein R 1 is hydrogen. 

2. A process for the preparation of compounds of formula (I) according to claim 1 , 
wherein said first reducing agent is selected from the group consisting of di- 
wobutylaluminum hydride (DIBAL), sodium borohydride, and lithium aluminum hydride, R 6 
in the compound of formula (XII) is -OR 7 wherein R 7 is C^alkyl, the compound of formula 
(XIII) is N-bromosuccinimide, and the second reducing agent is palladium on carbon in 
combination with hydrogen. 
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3. A process for the preparation of compounds of formula (I) 

H 




O' 



o 



H 



(I) 

diastereoisomers, enantiomers, and mixtures thereof, 

wherein R 1 is -C(0)R 2 ; and R 2 is Ci^lkyl, C 3 . g cycloalkyl, Ce-waryl, or C^uarylCsalkyl, 
comprising: 

a) treating a compound of formula (XII) 




o- 

(XII) 

wherein: 

R 6 is halogen, -OR 7 , or -NR 8 R 9 ; 

R 7 is hydrogen, Ci^aU^l, C^cycloalkyl, Ce-uaryl, or C^arylCi-ealkyl; and 

R 8 and R 9 are independently selected from hydrogen, Ci^alkyl, C 3 . 8 cycloalkyl, C^uaryl, and 

Ce-uarylCi-ealkyl; 

with a first reducing agent to form an alcohol of formula (III) 

an) 

b) treating the alcohol with bromine, iodine, iodine monochloride, an N-fluoro bis 
sulfonamide or a compound of formula (XIII) 
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,12 



,11 



(XIII) 



wherein: 

R 10 is chlorine, bromine, or iodine; and 

R u and R 12 are independently selected from Ci^alkyl, C 3 .gcycloalkyl, C^ary!, and C<>- 
i 4 arylC|^alkyl, or R 11 and R 12 together with the atoms to which they are attached form a 5-8 
membered ring; 

to form a compound of formula (II) 



wherein R is halogen, and R is hydrogen; 

c) treating a compound of formula (II) with a second reducing agent to afford a compound of 
formula (I), wherein R 1 is hydrogen; and 

d) resolving to form a compound of formula (I), wherein R 1 is -C(0)R 2 and R 2 is Ci- 6 alkyl, 
Cs-scycloalkyl, C 6 -i 4 aryl, or C^MarylC^alkyl. 

4. A process for the preparation of compounds of formula (I) 




R 3 OR 4 



H 



(ID 




H 
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wherein R 1 is hydrogen or-C(0)R 2 wherein R 2 is C^alkyl, C 3 . 8 cycloalkyl, Cfi-uaryl, or 
i 4 arylCi^alkyl, 

comprising reducing a compound of formula (XII) 




(XII) 

to afford an alcohol of formula in 

OH 




(III). 



A process for the preparation of compounds of formula (I) 




H 



wherein R 1 is hydrogen, 

comprising treating a compound of formula (III) 



OH 




(III) 

with an acid selected from the group consisting of hydrochloric acid, hydrobromic acid, 
hydroiodic acid, acetic acid, sulfuric acid, and sulfonic acid. 



A process for the preparation of a compound of formula (V) 
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H 



OH 




o-ro 

H 



substantially free from other diastereoisomers, comprising: 
a) treating a compound of formula (XII) 




(XII) 



wherein: 

R 6 is halogen, -OR 7 , or-NR 8 R 9 ; 

R 7 is hydrogen, C^kyl, C 3 . 8 cycIoalkyl, C^aryl, or C6. M arylCi^alkyl; and 

R 8 and R 9 are independently selected from hydrogen, C|. 6 alkyl, C3- 8 cycloalkyl, C^uaryl, and 

C6-i4arylCi. 6 alkyl; 

with a first reducing agent to form an alcohol of formula (III) 



b) treating the alcohol with bromine, iodine, iodine monochloride, an N-fluoro bis 
sulfonamide or a compound of formula (XIII) 




(HI) 




(XIII) 



wherein: 
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R is chlorine, bromine, or iodine; and 

R 11 and R 12 are independently selected from Ci^alkyl, C 3 ^cycloalkyl, C^naryl, and C6- 
i4arylCi. 6 alkyl, or R 11 and R 12 together with the atoms to which they are attached form a 5-8 
membered ring; 

to form a compound of formula (II) 




H 

(II) 

wherein R 3 is halogen and R 4 is hydrogen; 

c) treating a compound of formula (II) with a second reducing agent to afford a compound of 
formula (I) 




H 

(I) 

wherein R 1 is hydrogen; and 

d) resolving to form a compound of formula (I), wherein R 1 is hydrogen or -C(0)R 2 and 
R 2 is C^alkyl, C 3 -8cycloalkyl, C^uaryl, or C 6 -i4arylC 1 . 6 alkyL 

7. A compound of formula (II) 




H 

(II) 

wherein: 
R 3 is halogen; 



WO 2004/002975 



44 



PCT/US2003/020094 



R 4 is hydrogen or -C(0)R 5 ; 

R 5 is hydrogen, C^alkyl, C 3 - 8 cycloalkyl, Gtuaiyl, or C^uarylC^alkyl; and 
diastereoisomers, enantiomers, and mixtures thereof. 

8. A compound of formula (II) according to claim 7 wherein R 3 is bromine and R 4 is 
hydrogen. 

9. A compound of formula (II) according to claim 7 wherein R 3 is bromine, R 4 is 
-C(0)R 5 and R 5 is C^lkyl, 

10. A compound of formula (II) according to claim 7 wherein R 3 is bromine, R 4 is 
-C(0)R 5 'andR 5 is-CH 3 . 

11. A process for the preparation of compounds of formula (II) 



wherein: 

R 3 is halogen; 

R 4 is hydrogen or -C(0)R 5 ; 

R 5 is hydrogen, C^alkyl, C 3 . 8 cycloalkyl, Ce-naryl, or Co-uarylC^alkyl; and 
diastereoisomers, enantiomers, and mixtures thereof, comprising: 
a) treating a compound of formula (XII) 



R 



,3 OR 4 




(H) 




(XII) 



wherein: 
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R 6 is halogen, -OR 7 , or -NR 8 R 9 ; 

R 7 is hydrogen, Ci_ 6 alkyl, C 3 . 8 cycloalkyl, C^aiyl, or Ce-uarylCi^alkyl; and 

R 8 and R 9 are independently selected from hydrogen, Ci^alkyl, C 3 . 8 cycIoalkyl, Cs-waryl, and 

C^arylCi^alkyl; 

with a reducing agent to form an alcohol of formula (III) 



b) treating said alcohol with bromine, iodine, iodine monochloride, an N-fluoro bis 
sulfonamide or a compound of formula (XIII) 




wherein: 

R 10 is chlorine, bromine, or iodine; and 

R 11 and R 12 are independently selected from C^alkyl, C 3 . 8 cycloalkyl, C 6 -i4aryl, and C<>. 
i 4 arylC|.6alkyl, or R 11 and R 12 together with the atoms to which they are attached form a 5-8 
membered ring; to form a compound of formula (II), wherein R 3 is halogen and R 4 is 
hydrogen; and 

c) resolving to yield a compound of formula (II) wherein R 3 is halogen; R 4 is hydrogen or - 
C(0)R 5 ; and R 5 is hydrogen, C^alkyl, C 3 - 8 cycloalkyl, C 6 .i 4 aryl, or C^uarylC^alkyL 




(III) 



12. A compound of formula (XIX) 
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H 

(XIX) 



13. A process for the preparation of a compound of formula (XIX) 

* P-i 



CH 3 



H 

(XIX) 

comprising: 

a) treating a compound of formula (XII) 

O 




wherein: 

R 6 is halogen, -OR 7 , or-NR 8 R 9 ; 

R 7 is hydrogen, Chalky!, C 3 . 8 cycloalkyl, C 6 .i 4 aryl, or Ce-warylCi-ealkyl; and 

R 8 and R 9 are independently selected from hydrogen, Ci^alkyl, C^cycloalkyl, C^uaryl, and 

C6-i4arylCi. 6 alkyl; 

with a reducing agent to form an alcohol of formula (III) 

OH 

(HI) 

b) treating said alcohol with bromine, iodine, iodine monochloride, an N-fluoro bis 
sulfonamide or a compound of formula (XIII) 
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R M — N 

o 

(XIII) 

wherein: 

R 10 is chlorine, bromine, or iodine; and 

R 1! and R 12 are independently selected from Ci^alkyl, Ca-gcycloalkyl, C^uaryl, and C<>- 
narylCi^alkyl, or R 1 1 and R 12 together with the atoms to which they are attached form a 5-8 
membered ring; and 

c) optionally resolving to yield a compound of formula (XIX). 
14. A compound of formula (XX) 

Br OH 




(XX) 



15. A process for the preparation of a compound of formula (XX) 




H 

(XX) 

comprising: 

a) treating a compound of formula (XII) 
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R" 



,6 



(XII) 



wherein: 



R 6 is halogen, -OR 7 , or-NR 8 R 9 ; 

R 7 is hydrogen, C^alkyl, C 3 . 8 cycloalkyl, C^uaryl, or C6. M arylCi^alkyl; and 

R 8 and R 9 are independently selected from hydrogen, C^alkyl, C3-8cycloalkyl, Ce-waryl, and 

C6-i4arylC)^alkyl; 

with a reducing agent to form an alcohol of formula (III) 



(III) 

b) treating said alcohol with N-bromosuccinimide to form a compound of formula (XX); and 

c) optionally resolving to yield diastereoisomers of compounds of formula (XX). 

1 6. A compound of formula (III) 




OH 




(in). 



1 7. 1 -(4,5-dihydroftran-3-yl)ethane- 1 ,2-diol. 



18. A process for the preparation of compound (III) 



OH 




(III) 
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comprising treating a compound of formula (XII) 




wherein R 6 is halogen, -OR 7 , or-NR 8 R 9 ; where R 7 is hydrogen, C^alkyl, C 3 ^cycloalkyl, 
naryl, or C^uarylCi^alkyl; and R 8 and R 9 are independently selected from hydrogen, Cu 
6 alkyl, C 3 -8cycloalkyl, C^aiyl, and Ce-uarylCi^alkyl; with a reducing agent 

19. A process according to claim 1 8 wherein the reducing agent is selected from the 
group consisting of di-wobutylaluminium hydride (DIBAL), sodium borohydride, and lithium 
aluminum hydride. 

20. A process for the preparation of compounds of formula I, II, V, XIV, XDC, and XX, 
according to any of claims 1, 3, 4, 6, 1 1, 13, or 15 wherein the first reducing agent is selected 
from the group consisting of di-irobutylaluminium hydride (DIBAL), sodium borohydride, 
and lithium aluminum hydride, wherein R 6 in the compound of formula (XII) is -OR 7 where 
R 7 is Ci^alkyl, wherein the compound of formula (XIII) is N-bromosuccinimide, and the 
second reducing agent is palladium on carbon in combination with hydrogen. 

21. A process according to any of claims 1, 2, 3, or 4 further comprising the step of 
resolving to obtain single enantiomers. 



